. The radioactive product was sedimented through a neutral sucrose gradient and appeared as a single peak of about 13-14 S (Fig. 1) . This S value corresponds to a molecular weight for linear double-stranded DNA of 1.8 to 2.3 X 106 (8).
MATERIALS AND METHODS Enzymes. Escherichia coli DNA polymerase I and avian myeloblastosis virus (AMV) DNA polymerase were generous gifts of Dr. Lawrence Loeb (The Institute for Cancer Research, Philadelphia). Endonuclease R-HaeIII was purified from H. aegyptius ATCC 11116 according to Middleton et al. (4) except that a streptomycin sulfate precipitation was substituted for the Bio-Gel chromatography step.
Dane Particles. Human plasma enriched in Dane particles by sedimentation twice through 20% sucrose into a 65% sucrose cushion was kindly provided by Dr. William Robinson, Stanford University.
Extraction of DNA. DNA was extracted from Dane particle preparations by digestion with 500 ,ug/ml of Pronase for 2 hr at 370 in the presence of 0.5% sodium dodecyl sulfate or Sarkosyl, 0.1 M NaCl, 10 mM Tris-HCl (pH 8), and 10 mM EDTA. The digested preparation was then extracted at room temperature with an equal volume of phenol equilibrated with 0.5 M Tris-HCl (pH 8) and precipitated with ethanol. Endo R*HaeIII Digestions and Gel Electrophoresis. DNA was digested with endo R.HaeIII and subjected to slab gel electrophoresis as previously described (6 (Fig. 1 ). This S value corresponds to a molecular weight for linear double-stranded DNA of 1.8 to 2.3 X 106 (8) .
Aliquots of each fraction of the neutral sucrose gradient were digested with endo R-HaeIII and the fragments were separated on a 5% polyacrylamide gel (Fig. 1) . The sizes of the HaeIII fragments indicated in Fig. 1 as nucleotide pairs were calculated from the migration positions relative to those of the polyoma HaeIII fragments run on the same gel (6, 9) .
Undigested aliquots of fractions 14-20 of the sucrose gradient in Fig. 1 were subjected to electiophoresis through a 2% polyacrylamide-0.5% agarose gel (Fig. 2) . In vitro replicated DNA from Dane particles can be resolved into two Table 1 . A portion of this DNA was applied in a volume of 5 ul to a 1% agarose gel (1.5 X 110 mm) poured in a 100 Ml capillary pipette. The gel was run at 50 V for 4 hr at room temperature. The gel was removed and sliced into /6 inch (1.6 mm) sections and the radioactivity (Cerenkov) was counted. Radioactive fractions were eluted from the gel slices and digested simultaneously with 100 ul of HaeIII digestion buffer containing a 1:10 dilution of the enzyme stock. After 24 hr at 370 carrier RNA (10 Mg) and Sarkosyl (1%) were added to each digestion and the nucleic acids were precipitated with 2.5 volumes of 95% ethanol. The precipitated digests were subjected to electrophoresis through a 5% polyacrylamide slab gel and the gel was developed by autoradiography. Some additional fragments due to incomplete digestion of the DNA are seen in gel fractions 36 and 42. of the in vitro replicated DNA is heterogeneous in size and migrates at positions ranging from less than 1500 nucleotide pairs (fractions 19 and 20) to about 3600 nucleotide pairs. A small amount of radioactivity migrates at positions which correspond to more than 3600 nucleotide pairs (fractions 14 and 15).
A second preparation of DNA was denatured and replicated in vitro and fractionated by electrophoresis through a 1% agarose tube gel. The DNA in each region of the gel was then digested with endo R-HaeIII and the HaeIII cleavage pattern was determined. The radioactive profile of the agarose gel and the HaeIII fragments from fractions of the gel are shown in Fig. 3 . Striking differences in the relative abundance of certain fragments are seen in Fig. 3 Table 2 , the amount of incorporation occurring under these conditions indicates the presence of substantial single-stranded regions in the undenatured DNA. Portions of the DNA synthesized during the course of the reaction were applied before and after denaturation to a 2% polyacrylamide-0.5% agarose gel to determine how the size of the intact product and the labeled single strands (Fig. 4A and B) changed during the course of the reaction. A third portion was digested with endo R-HaeIII and the fragments were separated on a 5% polyacrylamide gel to determine what regions of the genome acted as template (Fig. 4G ).
The radioactive product at the end of the reaction with the AMV polymerase sedimented around 15 S in neutral sucrose (data not shown). However, the native DNA migrating through the gel (Fig. 4A ) separated into two main components, typical of the behavior of linear and circular doublestranded DNA of the same molecular weight (10) . The faster form migrated like double-stranded linear DNA 3600 nucleotides in length. The slower migrating species, accounting for about 70% of the radioactivity (the autoradiogram has been over-exposed to show the distribution of radioactivity at early times), is probably a circular form 3600 nucleotides in length. Both forms of DNA migrated more rapidly at early times during the reaction, indicating that substantial single-stranded regions were being repaired. Fig. 4B shows the distribution of radioactivity in the single strands of DNA after various times of reaction with the AMV polymerase. The radioactive product at the end of the reaction with the AMV polymerase was about 3600 nucleotides in length. At early times, however, radioactivity appeared only in molecules less than 3600 nucleotides in length, indicating that elongation of the shorter strands occurred during the course of the reaction. Fig. 4C shows the distribution of radioactivity among the HaeIII fragments. It is clear that some regions of the genome were much more heavily labeled than others, with fragments D, E, F, H, J, and L containing the most radioactivity. These fragments, along with B and G, are precisely those which are deleted from the shorter molecules in Fig. 3 . Those present in the greatest proportion in the shorter molecules, A, C, I, and M, contained little radioactivity after replication with the AMV polymerase and thus were not found in single-stranded regions in the undenatured DNA.
Thus, the short DNA strand in the Dane particle DNA can be elongated on a single-stranded template which contains regions of the genome found primarily in the 3600 nucleotide strand. The 3600 nucleotide strand as well as the shorter strand are linear, yet the product is primarily a doublestranded circular DNA. These findings can be adequately explained by the proposed structure illustrated in Fig. 5 .
This structure suggests a mechanism for the endogenous DNA polymerase reaction described by Kaplan et al. (2), that is, elongation of the short strand and consequent repair of the single-stranded gap in the Dane particle DNA. Incorporation of radioactivity in the endogenous DNA polymerase reaction would therefore result in labeling of only the --K single-stranded regions of the DNA, i.e., those regions that were labeled in the reaction with the AMV polymerase. That this is the case is shown in Fig. 6A . (1975) 
